Extrafollicular mediation of oocyte maturation by radial nerve factor in starfish Pisaster ochraceus.
In starfish ovaries follicle cells that envelop each oocyte are thought to mediate the production of a maturation inducing substance (MIS), identified as 1-methyladenine, that induces maturation and spawning of oocytes after exposure to a gonadotropic substance secreted by the radial nerve (RNF). Studies were carried out to assess the possible role of extrafollicular cells within the ovarian wall in mediating this signal transduction process in the ovary of Pisaster ochraceus. Oocyte maturation and spawning occurred following the addition of RNF to intact ovarian tissue in vitro whereas no maturation occurred following the addition of RNF to germinal vesicle (GV) oocytes or GV oocytes surrounded by follicle cells. In contrast, oocyte maturation occurred when small ovarian wall fragments, lacking mature follicles, were incubated with GV oocytes and RNF. Neither actinomycin D nor cycloheximide altered RNF induction of oocyte maturation in the presence of the ovarian wall tissue whereas preheating (boiling water for 5 min) the tissue obliterated its response to RNF. Non-ovarian tissues failed to produce MIS in response to RNF. Results suggest that ovarian components other than the follicle cells that envelop fully grown immature oocyte are responsive to RNF and represent a significant and previously unrecognised intra-ovarian source of MIS.